Intestinal interleukin-10 mobilization as a contributor to the anti-arthritis effect of orally administered madecassoside: a unique action mode of saponin compounds with poor bioavailability.
Madecassoside, a triterpenoid saponin present in Centella asiatica herbs with extremely low bioavailability, possesses excellent anti-rheumatoid arthritis property after oral administration. Such a disconnection between poor pharmacokinetic property and undoubted bioactivity also exists in many other herbal medicines. However, there is no reasonable explanation for this phenomenon to date. Here we showed that orally administered madecassoside displayed marked therapeutic effect on collagen-induced arthritis (CIA) in rats, which was accompanied by a systemic downregulation of inflammatory cytokines and an upregulation of anti-inflammatory cytokine IL-10. In vitro assays demonstrated that neither madecassoside nor its main metabolite madecassic acid could directly interfere with the secretion of inflammatory cytokines and IL-10. Intraperitoneal injection of madecassoside or madecassic acid was absent of significant effects on CIA progression, which further excluded the possibility of systemic action and highlighted the indispensable role of intestinal tracts. Notably, madecassoside could dramatically enhance the secretion of IL-10 from the small intestine of CIA rats probably through increasing the number of Foxp3(+) T lymphocytes in the lamina propria. In conclusion, madecassoside displays anti-arthritis property not by absorption into blood or by its metabolite, but through an intestine-dependent manner. The action can be mediated by, at least partially, the mobilization of IL-10 that originates from small intestines.